with the prevalence of mild PD being 35% and moderate to severe PD as 11% in 2010, affecting 3.9 billion people [9] . As the world's population is aging, PD has become an important public health problem that causes a burden on the healthcare system [10] . The potential influence of periodontal pathogens and PD on initiation and/or progression of several systemic diseases, such as malignancy, type 2 diabetes mellitus (DM), cardiovascular and respiratory diseases, adverse pregnancy outcomes and neurodegenerative disease, has been postulated [11] [12] [13] . The possible mechanisms involving the modulations of an inflammatory pathway and systemic immunity are associated with a bacterial challenge and represent a portal of entry for periodontal pathogens, bacterial endotoxins, and pro-inflammatory cytokines [11] .
In a systematic review, PD has been confounded as a factor in the initiation and maintenance of the autoimmune inflammatory responses that occur in RA and also reported as an important factor for increased disease activity and refractoriness [14] . RA and PD share similar genetic and environmental risk factors, such as expression of the MHC class II HLA-DRB1 allele and smoking. Besides, the destructive mechanisms that drive chronic bone erosion in RA and chronic gum destruction in PD are similar in both diseases [4, 5] . The recent evidence has showed that PD and RA are closely linked and share elements regarding pathogenic mechanisms [6] [7] [8] . Colonization of bacterial complex in dental plaque induces chronic periodontal inflammation [6, 7] . Gram-negative anaerobic bacteria, such as Porphyromonas gingivalis and Aggregatibacter actinomycetemcomitans in the dental plaque biofilm, are commonly known peri¬odontal pathogens involved in RA pathogenesis by creating a pro-inflammatory environment and inducing citrullinated autoantigens targeted by anticitrullinated protein antibodies (ACPA) [7] . The association between the concentration of circulating antibodies to Porphyromonas gingivalis and expression ACPA has been demonstrated [8] .
The results from population-based studies on the potential association between PD and RA are inconsistent [15] [16] [17] . This discrepancy may depend on variables in different ethnic groups, small numbers of subjects with RA and/or the lack of uniformity in the definition of PD. In Turkey, the prevalence of RA adjusted for the general population aged 16 or over was estimated at 0.56% [18] . Currently, we lack detailed examination data about the oral health of patients with RA. Ay et al., [19] in a study of 78 participants with 33 healthy participants and 45 patients with RA, reported significant higher clinical periodontal parameters in the RA group than the control group. The present study aims to evaluate the periodontal status and its association with sociodemographic and clinical factors in patients with RA.
Materials and Methods

Study Population
A total of 51 patients with RA (6 males, 45 females; mean age 49.75±9.79 years; range 25 to 69 years) at the outpatient clinic was involved in this study between September and October 2019. Patients who were diagnosed as having RA using the 1987 American College of Rheumatology (ACR) classification criteria [20] were enrolled in this study if they had at least 20 teeth present, excluding the third molars. The exclusion criteria were as follows: (i) pregnancy or lactating, (ii) any systemic conditions that could affect the progression of periodontal disease, such as uncontrolled DM, severe hypertension, severe renal insufficiency or malignancies, (iii) a history of taking antibiotics during the previous three months, (iv) receiving periodontal treatment recently (<1 year).
The study protocol was approved by the Faculty Ethics Committee (decision number-date: 10840098-60.4.01.01-E.59442-2019). Written informed consent was obtained from each patient. This study was conducted in accordance with the principles of the Declaration of Helsinki.
Clinical Measurements
Sociodemographic characteristics, such as age, sex, weight, height, education, marital and working status, smoking and alcohol habits, were provided by the patient. Body mass index (kg/m²) was calculated using a patient's height and weight. Disease duration and current use of anti-rheumatic medications were recorded. Blood samples were analyzed for Erythrocyte sedimentation rate (ESR), serum C-reactive protein (CRP), serum rheumatoid factor (RF) and anti-cyclic citrullinated peptide antibody (anti-CCP). Disease activity score 28 (DAS28) was calculated based on the number of joints tender to touch, the number of swollen joints, CRP and the patient's general health [21] . Physical examinations and DAS28 score calculations were performed by a welltrained, experienced researcher (AR).
Periodontal Examination
Full-mouth examinations were performed by one experienced periodontist (TD). Four periodontal variables, including Gingival index (GI), Plaque index (PI), Pocket probing depth (PPD) and Clinical attachment level (CAL), were evaluated. The PI and GI were used to evaluate oral hygiene and gingival health status, respectively [12, 22] . The periodontist examined gingival recession, PPD, and CAL of each tooth present, in millimetre (mm), at six sites per tooth, using a manual periodontal probe and the readings were recorded to the nearest 1 mm. Gingival recession was defined as the displacement of the gingival margin apical to the cementoenamel junction (CEJ). PPD was defined as the distance from the free gingival margin to the bottom of the sulcus or periodontal pocket. CAL expressed as the distance in millimeters from the CEJ to the bottom of the sulcus or periodontal pocket and was calculated as the sum of PPD and gingival recession measurements. All teeth present in the mouth were examined for reducing a chance of underestimating PD cases compared to partial mouth records in both prevalence and severity of PD.
The periodontal status was classified according to the Centers for Disease Control (CDC)-American Academy of Periodontology (AAP) clinical case definitions. The patients who had ≥2 interproximal sites with CAL ≥3 mm, and ≥2 interproximal sites with PPD ≥4 mm (not on the same tooth) or one site with PPD ≥5 mm was categorized as mild periodontitis. Moderate periodontitis was accepted as ≥2 interproximal sites with CAL ≥4 mm (not on the same tooth), or ≥2 interproximal sites with PPD ≥5 mm (not on the same tooth) and severe periodontitis was admitted as ≥2 interproximal sites with CAL ≥6 mm (not on the same tooth) and ≥1 interproximal site with PPD ≥5 mm [23] . The number of teeth present was also recorded.
Statistical Analysis
Data were analyzed using the IBM-SPSS for Windows version 23 
Results
This study included 51 patients (45 females and six males) with a mean age of 49.75±9.79 years. Sociodemographic, periodontal and clinical characteristics of patients with RA are described in Table 1 . Forty-five patients (88.2%) were female. Thirty-three patients (64.7%) had a primary school Table 2 .
Patients with moderate PD significantly had higher age and DAS 28 score, PI, PPD and CAL levels (p=0.007, p<0.001, p=0.012, p=0.025, p=0.001, respectively). Patients with mild PD had significantly never smoked and had less diagnosis of sSS (p=0.009, p=0.010). The higher number of teeth was significantly detected in patients with mild PD mouth (p=0.04) ( Table 2 ).
Discussion
This study evaluated the periodontal status in patients with RA and revealed its relationship with sociodemographic and clinical factors. We found that periodontal health was affected in all patients with RA. This finding was in line with those of a systematic review in which a high prevalence of periodontitis (15.5-100%) was reported in patients with RA, compared with controls (10-82.1%) [14] . Although some fea- tures of the inflammatory response appear to be similar in both diseases, the causality in the pathogenesis between them is still unclear.
In this study, the severity of PD was classified according to the CDC-AAP case definitions [23] . We found mild and moderate PD in 54.9% and 45.1% of patients with RA, respectively. The same criteria, which use CAL and PPD to detect PD, have also been used in previous studies [14] [15] [16] [17] 19] . Several factors, such as smoking, poor oral hygiene, the presence of sSS, anti-rheumatic medications, aging, heredity, disease activity of RA and impaired hand functions required for oral hygiene practices, have been supposed to development of PD [5, 14-17, 19, 24] . These risk factors, modifiable and non-modifiable, contribute toward the clinical significance of PD.
In the present study, sociodemographic characteristics, clinical and periodontal parameters were compared between groups of patients with mild and moderate PD. The results showed that only age, smoking habit, DAS28 score, sSS, Pİ, PPD and CAL measurements showed a statistically significant difference between the two groups.
RA displays a striking imbalance between the genders, with females representing the majority of cases [1, 25, 26] . Females also slightly have worse levels of disease activity and function compared with men [26] . Similarly, previous studies reported a significantly increased risk and severity of PD in patients with RA, especially females [14, 24] . In this study, 88.2% of the patients with RA were female. However, no difference was found between genders concerning PD severity because of the relatively small sample size of males.
The risk of PD increases with age and is highest in adults aged more than 65 years [23] . Age is also an important confounding factor in the relationship between RA and PD or tooth loss [27] . Several factors, including older age, smoking, low socioeconomic status, and comorbidities, such as DM, were already found to be associated with tooth loss. However, RA was also reported as an independent factor associated with tooth loss in younger adults [27, 28] . Therefore, it was no surprise that the study population in moderate PD group had a significantly higher mean age with a higher number of tooth loss. The present study sug¬gests that increased PD severity in older patients with RA might progress easily to tooth loss.
Smoking is a well-known risk factor for RA and PD [14, 24, 29, 30] . Smoking increases the risk of developing seropositive, but not seronegative RA [30] . It also increases the risk of developing ACPA in patients with RA who carry shared epitope alleles and is a risk factor for RA severity [31] . In this study, nearly half of the patients with RA were non-smokers. However, study results showed that former and current smokers had a higher severity of PD than non-smokers similar to previous study results [27, [29] [30] [31] .
The association between PD and seropositive RA has been already reported [30, 31] . Periodontitis-associated pathogens, such as Porphyromonas Gingivalis and Aggregatibacter Actinomycetemcomitans, induce citrullination as explaining in RA pathogenesis. It was found a positive correlation between the serum concentration of ACPA and anti-Porphyromonas gingivalis immunoglobulin G level in patients with RA [32] . These results suggest that Porphyromonas gingivalis play a role in the citrullination of peptides involved in the mechanism of autoimmunity. On the other hand, it was found that the risk of RA development does not change after the antibiotherapy for PD [16] . In this study, we did not find any association between PD severity and seropositivity of RA, but it may be possible to demonstrate this association with a larger patient population.
Although no relationship was found between the disease duration of RA and the development of PD, long-standing active RA has been accepted as a causative factor of PD [33] . Furthermore, disease activity was reported to be positively correlated with PD severity [14, 29] . Smit et al. [34] reported that RA patients with severe PD had higher DAS28 scores than those with no or moderate PD. Also, Al-Katma et al. [35] showed that treatment of PD can decrease the severity of RA activity and can cause a reduction in serum tumor necrosis factor-alpha level. Similarly, we found that patients with moderate PD had higher disease activity than the patients with mild PD. Even if our patient group had a low mean DAS28 score, the long mean disease duration (10.59±6.37 years) might explain the reason for such a high prevalence of PD.
Oral hygiene is a strong risk indicator for PD in not only patients with RA but also in the general population. Functional upper limb disabilities in patients with RA might contribute to poor manual dexterity with the toothbrush and a lower oral hygiene status [36] . Pischon et al. [37] declared that poor oral hygiene might be partially accounted for the association between RA and PD. In this study, although the average oral hygiene level of the patients was fair, it seemed to play an important role in developing PD in our patient group.
The absence of normal saliva production impedes to keep the mouth lubricated. The relationship between PD and primary Sjögren's syndrome (pSS) has been evaluated in many studies and it has been noted that the prevalence of PD in pSS patients increases due to decreased saliva flow and consequent higher dental plaque index [38, 39] . This evidence may suggest that sSS may play an additional aggravating role in the deteriorating oral health of patients with RA. In our study group, moderate severity of PD was found in the subgroup of patients with sSS.
The present study has some limitations. First, the small number of subjects presenting to a university hospital who were analyzed in a cross-sectional study in design is one of the limitations of of our study. Second, we have no control group for comparing potential risk factors of PD. Third, we enrolled only cases that had at least 20 teeth, serious PD cases with less number of teeth might have been overlooked. Four, data concerned daily oral hygiene habits and dental visits that affect the development of PD were not asked. Five, the effects of functional ability of the hand with upper limb function and quality of life in patients with RA on the severity of PD were not evaluated. Lastly, we did not analyze the causal mechanism between RA and PD and observed the treatment effects of PD on RA disease activity.
Conclusion
In the present study, we found such a high prevalence of PD in patients with RA. Aging, impaired oral hygiene, previous and current smoking, sSS and high disease activity were the contributing factors for increasing the severity of PD in our study population. We identified a serious need to pay particular attention to oral health in patients with RA and refer people for dental and periodontal evaluation and treatment. By this means, the clinical course of RA may be affected and the functional status of the patients may be positively changed. Future studies are needed to determine better whether if efforts to prevent periodontal disease might also help prevent RA.
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